Paradoxical methylation of the tyrosine hydroxylase gene in mouse preimplantation embryos.
The mouse tyrosine hydroxylase (Th) gene is located in an evolutionarily conserved imprinted gene cluster on distal chromosome 7. It is associated with a CpG island that spans the promoter of the gene. Using a bisulfite sequencing method we show that the Th promoter is fully methylated in both male and female mouse germ cells and in human spermatozoa, suggesting that it belongs to the newly identified category of CpG islands, the similarly methylated regions (SMRs). Contrary to other tissue-specific gene sequences, the mouse Th promoter escapes the initial wave of genome demethylation during the first few cell cycles, but becomes demethylated between the morula and the blastocyst stages. This unusual methylation ontogeny may be a characteristic of the SMRs and/or related to the localization of the Th gene in an imprinted gene cluster.